TpenupoBounas padora Nel no MATEMATUKE
11 knace
20 centsiOps 2018 rona
Bapuant MA10109
(mpodubHBINA YPOBEHD)

Brimomaena: 1O KJ1acc

I/IHCprKHHﬂ 110 BBINNOJIHCHHU IO paﬁon

Ha BbmonHenue paboThl MO MareMaTUKEe OTBOJAUTCS 3 uvaca 55 MHUHYT
(235 MunyT). Pabora cocTOUT U3 IBYX YacTel, BKJIOUYAIONIMX B ceOs1 19 3amanuid.

Yacts 1 comepxut 8 3amaHuii 6a30BOr0 ypOBHSI CIOXKHOCTH C KPAaTKUM
orBeToM. Yacte 2 comepkuT 4 3amaHus MOBBIIIEHHOTO YPOBHS CIIOKHOCTH
C KpaTKMM OTBETOM M 7 3aJaHUM MOBBIIIEHHOTO U BBICOKOTO YPOBHEW CIIOXKHOCTHU
C Pa3BEPHYTHIM OTBETOM.

OtBeTsl K 3agaHusM |—12 3amuchIBalOTCS B BUJAE IEJIOr0 4YHCIa WA
KOHEYHOM JeCATUIHOMN JPOOH.

[Ipu BeimonHenuu 3aaanuii 13—19 tpeOyeTcs 3anucarh NOJIHOE PEIICHUE Ha
OTJIEJIbHOM JIMCTE OyMmar.

[Ipn BBINONHEHUM 3aJaHUN MOXHO MOJIb30BAThCS YEPHOBUKOM. 3aIlKCH
B YEPHOBHKE HE YIUTHIBAIOTCS NIPU OLICHUBAHUU PAOOTHI.

bayuiel, nonydeHHsle Bamu 3a BBIIOJTHEHHBIE 33JaHUsL, CYMMUP YIOTCHL.

ITocrapaiiTech BBIIOJIHUTL KakK MOXHO OOJIBIIE 3aJaHUi W HaOparh
HanOoJIbIlIee KOJIUYECTBO OAIIIOB.

Kenaem ycnexa!
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Maremaruka. 11 knacc. Bapuant MA10109 2

Yacts 1

Omeemom K Kaxucoomy u3 3aoanuii 1-12 saenaemca Koneunas oOecamuyHas
0pooOb, uenoe 4YUCIO0 UIU ROCTE008AMETbHOCHb UUPp. 3anuwiume omeemvl
K 3a0aHUAM 6 noJjie omeema ¢ mexkcme padomeal.

Ha OeH3okonoHke oguH jutp OeH3uHa crout 35 pyO. 60 xom. Boautens 3ammi
B 0Oak 30 nuTpoB OeH3MHa U B3 OYTBUIKY BOAbI 3a 35 pyouseil. Cxonbko pyOnei
crayu oH noay4yut ¢ 1500 pyoneit?

OtBeT:

Ha pucynke moka3zaHo M3MEHEHHE TEMIEPATyphl BO3yXa Ha MPOTSKEHUH TPEX
cyrok. [lo ropu3zoHTanu ykas3bIBaeTcs Jara U BpeMsl, IO BEPTUKAIM — 3HAUYCHUE
temneparypel B rpaaycax llenabcus. Omnpenenure MmO PUCYHKY HaMOOJIBIIYIO
Temmeparypy Bo3ayxa 8 aprycra. OtBer fgaite B rpagycax Llembcus.
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7 aerycra Hamryera DapryoTa

OtBeT:

© Cratl'pan 2018-2019 yu. r. Pazmemeno Ha fAry6os.PO




Marematuka. 11 xiacc. Bapuant MA10109 3

Ha xnerwaroii OGymare ¢ pasmepoMm kieTku 1x1 m300pakéH mapamienorpamm.
Haiinure nmuHy ero MeHbIIEN JUar OHaNH.

OtBeT:

IIpr W3roTOBJICEHUM MNOAIIMIHHUKOB JAUAMETPOM 76 MM BEPOSTHOCTH TOT'0, YTO
auaMeTp OyaeT OoTiuyarbcs OT 3ajaHHoro He Oonbiie yem Ha 0,01 Mm, paBHa
0,983. Haiigute BEpOATHOCTH TOTO, YTO CIy4alHBIM MOAMIMIHUK OYyIeT UMETh
TaMeTp MeHbIIe ueM 75,99 MM unu 6ombie yem 76,01 MM.

OtBeT:

Hannnte kopeHb ypaBHEHUSI ———— =
P P 12x -11

Nl

OtBeT:

Pannyc OKpyXHOCTH, BIHCaHHOW B IPABUJIbHBIN C
TpeyroJibHuK, paBeH 44. Haiigute BBICOTY 3TOrO
TPEYroJIbHUKA.

OtBeT:

© Cratl'pan 2018-2019 yu. r. Pazmemeno Ha fAry6os.PO



Maremaruka. 11 knacc. Bapuant MA10109 4

Ha pucynke u306paxén rpapuk Gyukimn y = f(x), onpenenéHHol Ha HHTepBae
(—3;10). HaiiguTe KOIM4eCcTBO TOUEK, B KOTOPBIX MPOU3BOJIHAS QYHKUUHU [ (x)

pasHa 0.
Y, y=r©)
AN/
\/ A pu
—3 1 | | x
0 10 |
/
\I AU/
\J/
OrtBer:

B  cocyn, wumerommii ¢opMy  mOpaBUIIBLHOMN
TPEYroJabHON MPU3MbI, HAIWIU BOAY. Y POBEHb BOIBI
nocturaet 16 cM. Ha kakoil BblcoTe Oymer
HAaXOJIUThCA YPOBEHb BOABI, €Clu €€ MepeauTh
B JpYyrol cocya Takod xe (Gopmbl, y KOTOpPOro
CTOpOHAa OCHOBaHusi B 2 pasza OoJsblle, YeM
y nepBoro? OTBET BBIPA3UTE B CAHTUMETPAX.

OtBeT:

© Cratl'pan 2018-2019 yu. r. Pazmemeno Ha fAry6os.PO
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Maremaruka. 11 knacc. Bapuant MA10109 5

Yactp 2

Harinure 3HaueHne BhIpaXeHUs (\/E — \/é) . \/E .

OtBeT:

I[Ipy HOpManbHOM TMAAEHWM CBE€TAa C [JIMHOW BOJMHBI A=650 HM Ha

TU(PpakiiMOHHYI0  pemeéTKy ¢ HepuoioM d HM  HaOMIOJAl0T  CEpUIo
IU(QPAKIUOHHBIX MakCcUMyMoB. IIpm 3Tom yrom ¢ (OTCUMTBIBAEMBIM OT

NEPIEHINKYIIApa K PEHETKE), MOA KOTOPHIM HAOIIOAAETCS MAaKCUMyM, U HOMED
MakcUMyMa k CBsi3aHbl COOTHOLIEHHEM dSine =k\A. Ilog kakuM MUHUMAaIbHBIM

yriaoM ¢ (BTpagycax) MOXHO HaOMIOAarb TPETHH MAaKCUMyM Ha pEIIETKe
C mepuoaAoM, He mpeBocxoaamuM 1950 um?

OtBeT:

Ot npucranu A x npucranu B, paccrosHue Mexay KOTOPHIMH paBHO 182 kM,
OTHPAaBUJICS C MOCTOSIHHOM CKOPOCTBIO NEPBBIA TEMJIO0XOJ, a uepe3 1 vac mocie
ATOrO CJIEJIOM 3a HUM CO CKOpPOCThIO, Ha 1 KM/4 OoJbIlIel, OTIpaBUiICs BTOPOH.
Haiinure CcKOpOoCTh BTOpPOro TEMJIOXOJa, €CIM B NYHKT B oH mnpuObLI
OJTHOBPEMEHHO C nepBbIM. OTBET JaliTe B KM/U.

OtBeT:

Haiinute HanMeHblllee 3HauyeHHE (QYHKUUH ) = (x + 26)2 e ®* ma orpeske
[— 27;— 25] :

OtBeT:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena



Marematuka. 11 xiacc. Bapuant MA10109 6

Jlna 3anucu pewenuit u omeemoe Ha 3aoanusn 13—19 ucnonv3zyiime omaoenvHublil
aucm. 3anumiume cHA4a1a Homep 6blNOIHAEMO020 3a0anusa (13, 14 u m. 0.),
a 3amem noJjiHoe 000cHosanHoe peutenue u omeem. Omeemul 3anucwvléaiime
uémko u pazoopuueo.

13

14

15

16

a) Pemmte ypaBHeHHne 8sin : (% + x) ~2/3c0s2x =5.
. In. 5Sm
0) HaiiguTe Bce KOPHM 3TOrO ypaBHEHHUS, PHHAIJICKAIINE OTPE3KY —7;—7 :

B ocHOBaHuM NpaBUIbHON YETHIPEXYTOabHON nupamMuasl MABCD 5exXuT KBagpar
ABCD co croponoit 6. [IpoTuBomnosioxkHbie O0KOBbIE pEOpa MUpPaMUILI TOMAPHO
neprneHauKyasipubl. Uepes cepenunnl pédep MA u MB npoBeaeHa miIoCcKoCTh «,
napasiensHas peopy MC.

a) [lokaxuTte, UYTO CEYEHUE IUIOCKOCThI0O o mnupamuasl MABC sBnsieTcs
I1apajuIeIorpaMMOM.

0) Haitaure nnomanas ceuenus: nupamuisl MABC MI0CKOCTBIO O .

24x° —x+3
PemmTe HepaBeHCTBO Xx° + 2x° — ~ <1.
x —

JIBe OKpYKHOCTH KacaroTcsi BHemHUM obOpazom B Touke C. [lpsimas kacaercs
MEHBIIIEH OKPY>KHOCTH B TOUke A, a Ooiblieii — B TOYKe B, OTIUYHOU OT 4.
[Ipsimast AC BTOpUYHO TepeceKaeT OOMNbIIYI0 OKPYXKHOCTh B Touke D, npsimas BC
BTOPUYHO MEPECEKAET MEHBIIYIO OKPY>KHOCTh B TOUKE F.

a) Jokaxure, uto npsimMas A E napainensHa npsmon BD.

0) Ilyctb L — ornuuHas or D Touka mnepecedeHuss orpeska DE ¢ Oonblieit
OKpyxHOCThIO. Haitnure EL, ecnu paanycbl OKPYKHOCTEW paBHBI 2 U 5.

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena
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Maremaruka. 11 knacc. Bapuant MA10109 7

[lo Ou3Hec-maHy MNpeanoNaraeTcsi BJIOXKUTh B YETHIPEXJCTHUU MPOEKT IeJioe
yucino MIH pyoOneit. Ilo mrtoram Kaxaoro rojga MiaaHUPYETCS HOPUPOCT CPEICTB
BKIaaunka Ha 20 % 1mo CpaBHEHHIO C HadaloM rojaa. HauucieHHble POLEHTHI
OCTAlOTCS BIJIOKEHHBIMH B mpoekT. Kpome »TOro, cpasdy mnocie HaYHUCICHUU
MPOLIEHTOB HYXHBbI JOMOJHUTENbHBIC BIOXKEHUS: M0 15 MiH pyOnel B nmepBbli U
BTOpPOWM roiabl, a Takxke 1o 10 MiuH B TpeTmd W 4YETBEPTHIA roabl. Halmute
HaUMEHBIINN pa3Mep MEPBOHAYATBHBIX BJIOKEHUMU, MPU KOTOPOM 00IIas cymma
CPEICTB BKJIAIUMKA K Haually TPeThero rojaa craHet Oosnbiie 110 MiH, a K KOHIIY
npoekta — Oombie 190 miaH pyosei.

Haitnure Bce 3HaueHus a, IpU KOTOPBIX YpaBHEHUE
2 2 4 2
(x +2x+2a) =5x +5(x+a)

MMeeT eAMHCTBEHHOE pelnenue Ha orpeske [0;2].

Iycrs K (n) obo3HadaeT cyMMy KBaZpaToB BCeX U(DP HATYPATbHOIO YHCIIA .
a) CylmecTByeT JIi Takoe TPEX3HAYHOE YUCIIO /1, YTO K (n) =1717?
0) CymiecTByer Jin Takoe TPEX3HAYHOE YUCIIO 11, UTO K (n) =1727

B) Kakoe HauMeHbllee 3HaYEHUE MOXKET MPUHUMATh BhIpakeHue 4K (n) —n, €Clu

n — TPEX3HAYHOE YU CIIO?

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena



TpenupoBounasi padbora Nel no MATEMATHUKE
11 kaace
20 centsiOps 2018 roma
Bapuant MA10110
(mpoduIbHBINA YPOBEHD)

Brimomaena: @10 KJ1acc

I/IHCprKHI/ISI 110 BBINNOJIHCHHU IO paﬁoTbI

Ha BbmonHenue paboThl MO MareMaTUKEe OTBOJAUTCS 3 4yaca 55 MHUHYT
(235 MunyT). Pabora cocTouT U3 IBYX YacTel, BKJIIOYAIONIMX B ceOst 19 3amanuid.

Yacts 1 comepxut 8 3amaHuii 0a30BOr0 ypOBHSI CIOXKHOCTU C KpaTKUM
orBeTOM. Yacteb 2 couepkutT 4 3alaHusl TMOBBIIICHHOTO YPOBHSA CJIOXHOCTH
C KpaTKUM OTBETOM M 7 3aJlaHUi MOBBIIIEHHOTIO U BBICOKOT'O YPOBHEH CIIOXKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTsl K 3agaHusM |—12 3anmuchIBalOTCS B BHUJAE IE€JIOr0 4YHCIa HWINA
KOHEYHOH JeCATUIHON JpOoOH.

[Ipu BeimonHenuu 3aaanuii 13—19 TpeOyeTcs 3anucarb MONIHOE PEIICHUE Ha
OTJICJIbHOM JIMCTE Oymar.

[Ipy BBIMONHEHWH 3aJaHUM MOXXHO IIOJB30BAThCS UYEPHOBUKOM. 3alUCH
B YCPHOBHUKE HE YUUTHIBAIOTCS ITPH OICHUBAHUH Pa0OTHI.

bannsl, nonydennrsie Bamu 3a BbIOJTHEHHBIC 33]aHUSI, CYMMH PYIOTCSL.

ITocrapaiiTech BBIOJHUTH KaK MOXHO OoJbllle 3aJaHuil W HaOparh
HanOOoJIbIIIee KOTMYECTBO OAIIOB.

Kenaem ycnexa!

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena



Maremaruka. 11 knacc. Bapuant MA10110 2

Yacts 1

Omeemom K Kaxucoomy u3 3aoanuii 1-12 saenaemca Koneunas oOecamuyHas
0pooOb, uenoe 4YUCIO0 UIU ROCTE008AMETbHOCHb UUPp. 3anuwiume omeemvl
K 3a0aHUAM 6 noJjie omeema ¢ mexkcme padomeal.

Ha Oen3okononke oguH iutp OeHsuHa crout 34 py0. 20 xomn. Boautens 3ammi
B 0ak 25 nutpoB OeH3MHA U B3su1 OYTHUIKY Bonbl 3a 20 pyOnei. Cxonbko pyOinei
cnayu oH noay4yut ¢ 1000 pyoneit?

OtBeT:

Ha pucynke moka3zaHo M3MEHEHHE TEMIEPATyphl BO3yXa Ha MPOTSKEHUH TPEX
cyrok. [lo ropu3zoHTanu ykas3bIBaeTcs Jara U BpeMsl, IO BEPTUKAIM — 3HAUYCHUE
temneparypel B rpaaycax llenabcus. Omnpenenure MmO PUCYHKY HaMOOJIBIIYIO
Temmeparypy Bo3ayxa 9 asrycra. OtBer fgaite B rpagycax Llenbcus.

34

12

00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 0600 1200 1800 0000

7 aerycra Hamryera DapryoTa

OtBeT:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena




Marematuka. 11 xiacc. Bapuant MA10110 3

Ha xnerwaroii OGymare ¢ pasmepoMm kieTku 1x1 m300pak€H mapamienorpamm.
Haiinure nmuHy €ero MeHbIIEN JUar OH M.

—
——r—

OtBeT:

[Ipr W3roTOBJICHUM MNOAIIMIHHUKOB AUAMETPOM 68 MM BEPOSTHOCTH TOT0, YTO
auamMeTp OyaeT OoTiuyarbcs OT 3aaaHHoro He Oonbine yem Ha 0,01 Mm, paBHa
0,968. Haiigute BEpOATHOCTH TOTO, YTO CIy4alHBIM MONMIMIHUK OYyIEeT UMETh
IaMeTp MeHbIne ueM 67,99 MM unu 6ombie yem 68,01 MM.

Orser:
. 1 1

Haiinute KOpeHb ypaBHEHUST ——— = —.

6x-10 11
Orser:
Pannyc OKpyXHOCTH, BIHCAaHHOW B IPABUJIbHBIN C
TpeyroJibHuK, paBeH 31. Haiigute BBICOTY 3TOrO
TPEYroJIbHUKA.

0]
A B

Orser:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena



Maremaruka. 11 knacc. Bapuant MA10110 4

Ha pucynke u306paxén rpapuk Gyukimn y = f(x), onpenenéHHol Ha HHTepBae
(—4; 9). HaiiguTe konmuuecTBO TOYEK, B KOTOPBIX MPOM3BOJAHAA (PyHKIUU f (x)

pasHa 0.
Yy y=Ix
B A
/N A /
\L/N\ /
VA /
0 9 |
/ \ /
TV
OrBer:

B cocyn, umeronuii GopMy npaBUIIbHOM TPeyroibHOM
MpU3MbI, HAJIWJIM BOAY. Y POBEHb BOJABI JOCTUTACT
112 cm. Ha kakoii BeicoTe OyneT HaXOAUTHCS YPOBEHb
BOJIbI, €CIIU €€ IEPENINTh B JIPYrOd COCYH TAaKOWU XKe
(GbopMBI, Y KOTOPOro CTOpOHa OCHOBaHUs B 4 pasza
Ooonpimie, yeM y mepBoro? OTBeT  BBIpa3uTe
B CAaHTUMETpax.

OtBeT:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena
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Maremaruka. 11 knacc. Bapuant MA10110 5

Yactb 2

Harinure 3HaueHne BhIpaXeHUs (\/% — \/E) . \/é

OtBeT:

I[Ipy HOpManbHOM TMaAEHWM CBeTa ¢ JIMHOMW BOMHBI A=400 HM Ha

IU(PpakiIMOHHYI0  pemETKy ¢  HepuoioM d HM  HaOMIOJAlOT  CEpUIo
IUQPaKIMOHHBIX MakcuMyMmoB. Ilpu 3TomM yrom ¢ (OTCUMTBHIBaEMBI OT

HNEPIEHUKYIIIpa K PEHETKE), MOA KOTOPHIM HAOIIOAAETCS MAaKCUMyM, U HOMED
MakCcUMyMa k CBsi3aHbl COOTHOLIEHHEM dSine =k\A. Ilog kakuM MUHUMAaIbHBIM

yriaoM ¢ (Brpagycax) MOXHO HaQJIIOJATh BTOPOM MakCUMyM Ha pEIIETKe
¢ mepuoaom, He npeBocxoaamuM 1600 am?

OtBeT:

Ot npucranu A x npucranu B, paccrosHue Mexay KOTopbiMH paBHO 108 kwm,
OTHPAaBUJICSI C TOCTOSHHOM CKOPOCTBIO MEPBBIA TEIUIOXOM, a Yepe3 3 yaca Ioclie
ATOrO CJIEIOM 3a HUM CO CKOPOCTBhIO, Ha 3 KM/4 OOJbIIEH, OTIpaBUIICS BTOPOH.
Haiinure CcKOpoCTh BTOpPOro TEMJIOXOJa, €CIM B NYHKT B oH mnpuObLI
OJTHOBPEMEHHO C nepBhIM. OTBET JalTe B KM/U.

OtBeT:

o 2 _a6—
Haiinure namvenbmiee 3Hadenne ¢yHkuunm y=(x+46) ¢ ®™ ma oTpeske

[-48-45).

OtBeT:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena



Marematuka. 11 xiacc. Bapuant MA10110 6

Jlna 3anucu pewenuit u omeemoe Ha 3aoanusn 13—19 ucnonv3zyiime omaoenvHublil
aucm. 3anumiume cHA4a1a Homep 6blNOIHAEMO020 3a0anus (13, 14 u m. 0.),
a 3amem noJjiHoe 000cHosanHoe peutenue u omeem. Omeemul 3anucwvléaiime
uémko u pazoopuueo.

13

14

15

16

a) Pemmte ypasrenne +/2sin2x + 4cos? (% + xj =2+42.

. us
0) HaiiauTe Bce KOPHU 3TOr0 ypaBHEHUS, MPUHAJJICKAIINUE OTPE3KY [n;;} :

B ocHOBaHMM NpaBUIbHON YETHIPEXYTOabHON nupamMuabl MABCD 5exXuT KBagpar
ABCD co croponoit 10. IIporuBononoxHbsie 00KOBbIE péOpa NUpaMHIbl TOMAPHO
neprneHauKyasipubl. Uepes cepenunbl pédep MA u MB npoBeneHa MmIoCKOCTh «,
napasiensHas peopy MC.

a) [lokaxuTe, UYTO CEYEHUE IUIOCKOCThIO o mnupamuasl MABC saBnsieTcs
I1apajuIeIorpaMMOM.

0) Haitaure nnomans ceuenus: nupamusl MABC MI0CKOCTBIO O .

2
18x —x+2S
x—2

PemuTe HEpaBeHCTBO X° + Xx° — 1.

JIBe OKpYKHOCTH KacaroTcsi BHemHUM obOpazom B Touke C. [lpsimas kacaetcs
MEHBIIIEH OKPYKHOCTH B TOUke A, a Oojblieii — B TOUke B, OTIUYHOU OT 4.
[Ipsimast AC BTOpUYHO TepeceKaeT OONbIIYI0 OKPYXKHOCTh B Touke D, npsimas BC
BTOPUYHO MEPECEKAET MEHBIIYIO OKPY>KHOCTh B TOUKE F.
a) Jokaxwure, uto npsimas A E napainenbHa npsmou BD.

0) Ilyctb L — ornuuHas or D Touka mnepecedueHuss orpeska DE ¢ Oonblieit
okpyxHOCThIO. Haitnure EL, ecnu paanychl OKpYKXHOCTEW paBHbI 1 u 3.

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena
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Maremaruka. 11 knacc. Bapuant MA10110 7

[lo Ou3Hec-maHy MNpeanoNaraeTcsi BJIOXKUTh B YETHIPEXJCTHUU MPOEKT IeJioe
yucino MIH pyoOneit. Ilo mrtoram Kaxaoro rojga MiaaHUPYETCS HOPUPOCT CPEICTB
BKIaaunka Ha 30 % 1mo CpaBHEHHIO C HadaloM rojaa. HauucineHHblE MPOLEHTHI
OCTAlOTCS BIJIOKEHHBIMH B HpoekT. Kpome »3TOro, cpady mnocie HaYHCICHUU
MPOLICHTOB HYXHBI JOMOJHUTENbHBIC BIOXKEHU: Mo 10 MiH pyOnel B mepBbld U
BTOPOM TOABL, a TaKke MO 9 MIH B TpPEeTUHW M 4YETBEPTHIM roabl. Haiinute
HAaUMEHBIINN pa3Mep MEPBOHAYATHHBIX BJIOKEHUMU, MPU KOTOPOM 00Ias cymma
CPEICTB BKJIQIUMKA K Haually TPEThero rojaa craHer Oosnbiie 140 MiH, a K KOHITY
npoekTa — Oosnbine 250 MitH pyoIeil.

Haitnure Bce 3HaueHus a, IpU KOTOPBIX YpaBHEHUE
2 2 4 2
(x +x+a) =2x +2(x+a)

MMeeT eAMHCTBEHHOE pemnenue Ha otpeske [0;2].

Iycrs K (n) obo3HadaeT cyMMy KBaZpaToB BCeX U(DP HATYPATbHOIO YHCIIA .
a) CylmecTByeT JIi Takoe TPEX3HAYHOE YUCIIO /1, YTO K (n) =1817?
0) CymiecTByer Jin Takoe TPEX3HAYHOE YUCIIO 11, UTO K (n) =1807?

B) Kakoe HaumeHbllee 3HaueHUE MOXKET MPUHUMATh BbhipaxkeHue 9K (n) —n, €Cla

n — TPEX3HAYHOE YU CIIO?

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
cornacus Cratl'paz 3anpemiena



TpenupoBounasi padora Nel no MATEMATUKE
11 kaacce
20 centsi6pst 2018 rona
Bapuant MA10111
(mpoduIbHBINA YPOBEHD)

Brimomaena: 1O KJ1acc

I/IHCprKHHﬂ 10 BBINMOJIHCHHUIO paﬁon

Ha Bbmonnenue paboThl MO MareMaTUKEe OTBOJAUTCS 3 yaca 55 MHUHYT
(235 munyT). Pabora cocTOUT U3 IBYX YacTel, BKJIOYAIONIMX B ceOs1 19 3amanuid.

Yacts 1 conmepxut 8 3amaHuil 0a30BOr0 ypOBHSI CIOKHOCTU C KPaTKUM
orBeTOM. Yacte 2 couepkutT 4 3alaHusl TMOBBIIMICHHOTO YPOBHSA CIIOXXHOCTH
C KpaTKUM OTBE€TOM M 7 3aJlaHUi MOBBIIIEHHOIO U BBICOKOI'O YPOBHEH CIIOXXHOCTH
C Pa3BEPHYTHIM OTBETOM.

OrBeTsl K 3agaHusM |—12 3amuceIBalOTCS B BUJAE IE€JIOr0 4YHCIa WA
KOHEYHOH JeCATUIHON JpOOH.

[Ipu BeimonHenuu 3aganuii 13—19 TpeOyeTcs 3anucarh MOMIHOE PEIICHUE Ha
OTJIEJIbHOM JIMCTE OyMmar.

IIpy BBIMONMHEHWHU 3aJaHUM MOXXHO IIOJB30BATHCS UYEPHOBUKOM. 3alUCH
B YCPHOBHUKE HE YUHTBHIBAIOTCS ITPH OICHUBAHUHU PA0OTHI.

bannsl, nonydennsie Bamu 3a BbIOJTHEHHBIC 33J]aHUS, CYMMH PYIOTCSL.

ITocrapaiiTech BBIOJHUTH KaK MOXKHO Oojbllle 3alaHul W HaOparh
HanOOoJIbIIIee KOIMYECTBO OAIIOB.

Kenaem ycnexa!

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Maremaruka. 11 xnacc. Bapuant MA10111 2

Yacts 1

Omeemom K Kaxucoomy u3 3aoanuii 1-12 saenaemca Koneunas oOecamuyHas
0pooOb, uenoe 4YUCIO0 UIU ROCTE008AMETbHOCHb UUPp. 3anuwiume omeemvl
K 3a0aHUAM 6 noJjie omeema ¢ mexkcme padomeal.

OpHoro pynioHa 000€B XBaraeT sl OKJEWKH TMOJOChl OT IMOJia O IMOTOJIKa
mmpuHO 1,2 M. CKOJBKO pPYJIOHOB O0O€B HYKHO KYIUTh [JI OKJIECUKHU
MpsAMOYrOJIbHOM KOMHAaThI pazmepamu 1,1 M Ha 5,8 M?

OtBeT:

Ha pucyHke >XMpPHBIMH TOYKAMHM MOKAa3aHO CYTOYHOE KOJIMYECTBO OCAJKOB,
BbIMagaBmux B Skyrcke ¢ 18 mo 29 okrtsaOps 1986 roma. Ilo ropusonTanu
YKa3bIBAIOTCS YMCIIA MECALA, 1O BEPTUKAIN — KOJUYECTBO OCAJIKOB, BBITABIINX
B COOTBETCTBYIOIIUY J€Hb, B MUJITUMETpax. {1 HarIsiAHOCTH JKUPHBIE TOUKU HA
PUCYHKE COEIMHEHBI JIMHUEN. Onpenenure Mo pUCYHKY, KAKOE MaKCUMAIIbHOE
KOJIMYECTBO OCAJKOB BhIMagano B mepuon ¢ 24 mo 29 oktsabps. OrBer naiite
B MUJTUMETPAX.

02

o7

1z 18 20 21 22 23 24 25 26 27 2 29

Orser:
Ha xkneruartoifi Oymare c pasmepom kieTkun 1x1 wu3obpaxén 4
TpeyroiibHuk ABC . HaliinuTe IIuHY €ro MeIuaHbl, NpOBEIEHHON \
n3 BepunHbl C.
B

\
Orser:

C
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Marematuka. 11 xnacc. Bapuant MA10111 3

ABTOMaTuueckas JIMHHUS HW3rOTaBIMBAeT Oarapelku. BeposTHOCTH TOro, 4TO
roroBas Oarapeiika HeucnpaBHa, paBHa 0,02. [lepen ynmakoBkoil kaxaas Oarapeiika
MPOXOAUT CHUCTEMY KOHTpoysl. BeposiTHOCTH TOro, 4Tto cucrema 3a0pakyer
HeHcnpaBHyO Oarapeiiky, paBHa 0,97. BeposTHocTh TOro, 4Tro cHcCTEMa IO
ommOKke 3a0pakyeT ucnpaBHyro Oarapeiiky, paBHa 0,05. Haiianute BeposiTHOCTH
TOrO, YTO CiIy4allHO BbIOpaHHasi M3rOTOBJIEHHAs Oarapeiika Oymetr 3abpakoBaHa
CHUCTEMOU KOHTPOJIA.

OtBeT:

Pemnte ypaBuenue /—35+12x = x. Eciu ypaBHeHue umeeT 6ojiee OAHOTO KOPHS,

B OTBETE 3ANUIIUTE MEHBIINN U3 KOPHEH.

OtBeT:

Haiinure xopay, Ha xoropyro omwupaercs yron 30°,
BIIMCAHHBIN B OKPYKHOCTh paauyca 37.

OtBeT:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Maremaruka. 11 xnacc. Bapuant MA10111 4

Ha pucynke u3obpaxén rpapux Gpynkuun y = f'(x) — OpousBomHOil (yHKIMK
f(x), ompenenéumoit Ha wumtepsane (—5;7). Haiizure Touky sKkcTpeMyma

dynkuun f(x), npuHamIexkamyio orpesky [-1;4].

Y\ y=r'x
| VARN
-5 T X
0 7
AN /
[/
OrBer:
Haiigure IO AIb TTOBEPXHOCTH MHOTOTPaHHHKA, 2
M300paKEHHOTO HA pUCYHKE (BCE JIBYTPaHHBIEC YTJIbI 2 ;
psIMbIE). : 2
4
3
OrBer:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Maremaruka. 11 xnacc. Bapuant MA10111 5

Yacrtb 2
17(m*) +7(m®)’

( 12)2 ,ecim m=2,9.
dm

Haitnure 3HaueHuEe BBIpaXEeHUs

OtBeT:

Bonona3zHeli KOJOKOJN, cCoAepKamMi V=2 MOJA BO3AyXa MNpH JaBICHUH
p, = 2,4 atmocQeprl, MEIUIEHHO OIyCKaloT Ha JHO BoxoéMa. Ilpm oTom

IPOUCXOJUT M30TEPMUYECKOE CKATUE BO3AyXa J0 KOHEYHOrO JIaBJICHUSA P, .
Pabora, coBepiiaemas BOJON NpH CKAaTUU BO3/YyXa, OMPENENIeTCs BbIpaKEHUEM

A :aDTlogZ&, rIe (1213,5I[—)K — mnocrosHHasa, 7 =300K —
)2 MoJIb - K
TemIeparypa Bosnyxa. Haiinnre, kakoe nasnenue p, (B arm) OyIeT MMETh BO31yX

B KOJIOKOJIE, €CIIM TIPH CKATHH BO31yXa Oblia coBepiieHa padora B 16 200 JIx.

OtBeT:

N3 nmynkta A B nyHKT B, paccrosHue mexny KoropbiMu 30 KM, OZHOBPEMEHHO
BbIEXAJM aBTOMOOWJIMCT W BeJocurenucr. M3BecTHo, 4To B 4ac aBTOMOOMIIMCT
npoekaeT Ha 80 kM Oombiie, 4yem Benocurneaucr. Omnpeaenutre CKOpOCTh
BEJIOCUIIEINCTA, €CIM U3BECTHO, YTO OH MpHUOBLI B NYHKT B Ha 2 yaca 40 MuHYT
nozxe apTomoomnucra. OTBeT 1aiTe B KM/4.

OtBeT:

HaliguTe HauMeHbIIee 3HAUYeHHE ()yHKIUH y=(x—41)2 e ™ Ha orpeske
39,5, 47].

OtBeT:
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Marematuka. 11 xnacc. Bapuant MA10111 6

Jlna 3anucu pewenuit u omeemoe Ha 3aoanusn 13—19 ucnonv3zyiime omaoenvHublil
aucm. 3anumiume cHA4a1a Homep 6blNOIHAEMO020 3a0anus (13, 14 u m. 0.),
a 3amem noJjiHoe 000cHosanHoe peutenue u omeem. Omeemul 3anucwvléaiime
uémko u pazoopuueo.

13

14

15

16

a) Pemure ypaBHeHnue 1— 4cos” (x - %) =+/3cos2x.

0) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUS, MPUHAJJICKAIINUE OTPE3KY [—%n; = 3n} :

B ocHOBaHMM NpaBUIbHON YETHIPEXYTOabHON nupaMuabl MABCD nexxut KBaapar
ABCD co croponoit 4. [IpoTuBomnoioxkHbie O0KOBbIE pEOpa MUpPaMUILI TOMAPHO
neprneHaukyasipubl. Yepes cepenunnl pédoep MA u MB npoBeleHa MIOCKOCTh O,
napasiensHas peopy MC .

a) JlokaxuTe, YTO CeYEHUE TIUIOCKOCThIO o mnupamuabl MABC sBusercs
napajuie0rpaMMOM.

0) Haitaure nnomans ceuenus nupamuabl MABC TIOCKOCTBIO O .

2
3 2 30x"+x-8
PemmiTe HepaBeHCTBO X~ +9x~ + — .8 <1
x —

JIBe OKpPY)KHOCTH KacaroTcs BHeEIHUM oOpa3zom B Touke C. Ilpsimas kacaetcs
MEHbIIIEH OKPYKHOCTH B TOUKEe A, a Ooybllied — B TOYKE B, OTIIMYHOU OT A.
[Ipsimast AC BTOpUYHO mepeceKkaeT OONBIIYI0 OKPYKHOCTh B TOuke D, mpsimas
BC BTOPUYHO IEPECEKACT MEHBIIYIO OKPYKHOCTB B TOUKE F'.

a) Jokaxwure, uto npsimast AE mnapainensHa npsimoid BD.

0) Ilyctb L — ornmuunas ot D Touka mepeceueHus orpeska DE ¢ OGonbiieit
OKpyxHOCThIO. Haitnure EL, ecnu pagnychl OKPYKHOCTEN paBHBI 2 U 3.

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Maremaruka. 11 xnacc. Bapuant MA10111 7

[lo Ou3Hec-maHy MNpeanoNaraeTcsi BJIOXKUTh B YETHIPEXJCTHUU MPOEKT IeJioe
yucino MIH pyoOneit. Ilo mrtoram Kaxaoro rojga MiaaHUPYETCS HOPUPOCT CPEICTB
BKIaaunka Ha 30 % 1mo CpaBHEHHIO C HadaloM rojaa. HauucineHHblE MPOLEHTHI
OCTAlOTCS BIIOKEHHBIMM B HpoekT. Kpome »3TOro, cpasdy mnocie HaYHUCICHUU
MPOLIEHTOB HYXHBbI JOMOJHUTENbHBIC BIOXKEHU: Mo 20 MJIH pyOJel B mepBbld U
BTOpPOM TOJbI, @ Takxke Mo 15 MiuH B TpeTud W 4YeTBEPTHIA roabl. Hahmute
HaUMEHBIINN pa3Mep MEPBOHAYATBHBIX BJIOKEHUMU, MPU KOTOPOM 00IIas cymma
CPEICTB BKJIQIUMKA K Haually TPEThero rojaa craHet Oosnbiie 190 MiH, a K KOHILY
npoekta — Oombie 360 MiIH pyoJIei.

Haitnure Bce 3HaueHus a, IpU KOTOPBIX YPABHEHUE
2
2 4 2
(x —x—a) =2x +2(x+a)

MMeeT eMHCTBEHHOE peleHne Ha orpeske [—11].

[Tycte K(n) o603HaYaeT cyMMy KBaJparoB Bcex UG HATYPAILHOTO YHCa 7.
a) CymecTByeT I Takoe TpEX3HAYHOE Yucio n, uto K (n)=1797?
0) CymecTByeT 1 Takoe TpEX3HAUYHOE Yucio 1, 9To K (n) =1847?

B) Kakoe HammeHbIee 3HaYeHUE MOXKET MPUHUMATh BeIpakenue K (n)—2n, eciu
n — TPEX3HAYHOE YU CIIO?

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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TpenupoBounasi padora Nel no MATEMATUKE
11 kaacce
20 centsi6pst 2018 rona
Bapuant MA10112
(mpoduIbHBINA YPOBEHD)

Brimomaena: 1O KJ1acc

I/IHCprKHHﬂ 10 BBINMOJIHCHHUIO paﬁon

Ha Bbmonnenue paboThl MO MareMaTUKEe OTBOJAUTCS 3 yaca 55 MHUHYT
(235 munyT). Pabora cocTOUT U3 IBYX YacTel, BKJIOYAIONIMX B ceOs1 19 3amanuid.

Yacts 1 conmepxut 8 3amaHuil 0a30BOr0 ypOBHSI CIOKHOCTU C KPaTKUM
orBeTOM. Yacte 2 couepkutT 4 3alaHusl TMOBBIIMICHHOTO YPOBHSA CIIOXXHOCTH
C KpaTKUM OTBE€TOM M 7 3aJlaHUi MOBBIIIEHHOIO U BBICOKOI'O YPOBHEH CIIOXXHOCTH
C Pa3BEPHYTHIM OTBETOM.

OrBeTsl K 3agaHusM |—12 3amuceIBalOTCS B BUJAE IE€JIOr0 4YHCIa WA
KOHEYHOH JeCATUIHON JpOOH.

[Ipu BeimonHenuu 3aganuii 13—19 TpeOyeTcs 3anucarh MOMIHOE PEIICHUE Ha
OTJIEJIbHOM JIMCTE OyMmar.

IIpy BBIMONMHEHWHU 3aJaHUM MOXXHO IIOJB30BATHCS UYEPHOBUKOM. 3alUCH
B YCPHOBHUKE HE YUHTBHIBAIOTCS ITPH OICHUBAHUHU PA0OTHI.

bannsl, nonydennsie Bamu 3a BbIOJTHEHHBIC 33J]aHUS, CYMMH PYIOTCSL.

ITocrapaiiTech BBIOJHUTH KaK MOXKHO Oojbllle 3alaHul W HaOparh
HanOOoJIbIIIee KOIMYECTBO OAIIOB.

Kenaem ycnexa!

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Maremaruka. 11 knacc. Bappuant MA10112 2

Yacts 1

Omeemom K Kaxucoomy u3 3aoanuii 1-12 saenaemca Koneunas oOecamuyHas
0pooOb, uenoe 4YUCIO0 UIU ROCTE008AMETbHOCHb UUPp. 3anuwiume omeemvl
K 3a0aHUAM 6 noJjie omeema ¢ mexkcme padomeal.

OpHoro pynioHa 000€B XBaraeT sl OKJEWKH TMOJOChl OT IMOJia O IMOTOJIKa
mmpuHot 1,4 M. CKOJBKO pPYJIOHOB O0O€B HYKHO KYIUTh [JIs OKJICUKHU
MpSMOYrOJIbHOM KOMHAaThI pazMmepamu 3,2 M Ha 2,8 M?

OtBeT:

Ha pucyHke >KHpHBIMU TOYKaAaMH TOKa3aHO CYTOYHOE KOJMYECTBO OCAIKOB,
BbIMagaBmux B Mypmancke ¢ 7 mo 22 nHosiOps 1995 roma. Ilo ropusonTanu
YKa3bIBAIOTCS YMCIIa MECALA, IO BEPTUKAU — KOJIMYECTBO OCAJKOB, BBIMABIINX
B COOTBETCTBYIOIIUY J€Hb, B MUJITUMETpax. {1 HarIsiAHOCTH JKUPHBIE TOUKU HA
PUCYHKE COEAMHEHbl JuHUEW. OmnpeAenuTe MO PHUCYHKY, Kakoe HauOoJbllee
KOJIMYECTBO OCAJKOB BbIManaao B mepuoa ¢ 7 mo 14 deppans. OrBer naite
B MHJUITUMETpaXx.
5.0
4.5

0 A AR
N 7 /
A /

05 A

78 9 10 11 12 1 14 15 1e 17 18 19 20 21 22

OtBeT:

Ha kneruaroit Oymare ¢ pa3smepom kieTkn 1x1 m3o0paxkén 1
TpeyroJibHuk  ABC. Haiigute [InuHYy €ro MeIWaHbl,
MpOBEIEHHON U3 BeplInHbI C.

OtBeT:
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Marematuka. 11 xiacc. Bapuant MA10112 3

ABTOMaTuueckas JIMHHUS HW3rOTaBIMBAeT Oarapelku. BeposTHOCTH TOro, 4TO
roroBas Oarapeiika HeucnpaBHa, paBHa 0,03. [lepen ynakoBkoil kaxxaas Oarapeiika
MPOXOAUT CHUCTEMY KOHTpoysl. BeposiTHOCTH TOro, 4Tto cucrema 3a0pakyer
HeucnpaBHyO Oartapeiiky, paBHa 0,95. BeposTrHocTh TOro, 4Tro cucrema IO
ommOKke 3a0pakyeT ucnpaBHyro Oarapeiiky, paBHa 0,04. Haiinute BeposiTHOCTH
TOro, YTO CiIy4allHO BbIOpaHHasi M3rOTOBJIEHHAs Oarapeiika Oymer 3abpakoBaHa
CHUCTEMOU KOHTPOJIA.

OtBeT:

Pemnre ypaBuenue /—40+13x = x. Eciu ypaBHeHue umeeT 6ojiee OAHOTO KOpHS,

B OTBETE 3ANUIIUTE MEHBIINN U3 KOPHEH.

OtBeT:

Haiinute xopay, Ha KoTopyto onupaetcs yron 30°,
BIMCAHHBIN B OKPYKHOCTh paauyca 25.

OtBeT:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Maremaruka. 11 knacc. Bappuant MA10112 4

Ha pucynke u3obpaxén rpapux Gpynkuun y = f'(x) — OpousBomHOil (yHKIMK
f(x), ompenenéumoit Ha uutepsame (—112). Haiinure Touky 3KCTpeMyma

dynkun f(x), npuHanmexantyio orpesky [0;7].

Y y=f'x
/
~1 ! 3 — X
0 12 |
A LA L
N\
\!/

Orser:

Haiinute mnnomans NDOBEPXHOCTH MHOTOTPaHHUKA, 1

M300paXEHHOTO HAa PHUCYHKE (BCE JBYrpaHHBIC YIJIbI :

psIMbIE). 5 o2
3

OrtBer: . 2

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Maremaruka. 11 knacc. Bappuant MA10112 5

Yacrtb 2
5(m6 )5 + li?)(m10 )3

( 15)2 ,ecmd m=3,7.
2m

Haitnure 3HaueHuEe BBIpaXEeHUs

OtBeT:

BononasHelii KOJOKOJ, comepkammi v=6 MOJeHd BO31yXa NpH AaABICHUH
p,=2,5 armocdeprl, MEUIEHHO ONYyCKaloT Ha JaHO Bojoéma. Ilpm sTOM

IPOUCXOJUT M30TEPMUYECKOE CKATUE BO3AyXa J0 KOHEYHOrO IaBJICHUSA P, .
Pabora, coBepiiaemas BOJON NpH CKAaTUU BO3/YyXa, OMPENENIeTCs BbIpaKEHUEM

A :aDTlogZ&, rIIe ()L:5,7SI[—)K — mnocrosuHasas, 7 =300 K —
)2 MoJIb - K
TemIeparypa Bosnyxa. Haiinnre, kakoe nasnenue p, (B arm) OyIeT MMETh BO31yX

B KOJIOKOJIE, €CITM TIPH CKATHH BO3AyXa Oblia coBepieHa padora B 10 350 JIx.

OtBeT:

N3 nmynkra A B nmyHKT B, paccrosHue mexny KotopbiMua 30 KM, OZHOBPEMEHHO
BbIEXaJM aBTOMOOWJIMCT W BeJocuiienuct. M3BecTHo, 4To B 4yac aBTOMOOMJIMCT
npoekaeT Ha 100 kM Oonbiie, yeM Benocurnenucr. OmnpenenuTre CKOpOCTh
BEJIOCUIIEINCTA, €CIU M3BECTHO, YTO OH HNpUObUT B MYHKT B Ha 14ac 15 munyr
nozxe apTomoomnucra. OTBeT faiTe B KM/4.

OtBeT:

o 2 _
Haiiure Hamvenpmee 3madenne Qynkumn  y=(x-18)"¢"™ ma oTpeske

[16,5; 25].

OtBeT:

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Marematuka. 11 xiacc. Bapuant MA10112 6

Jlna 3anucu pewenuit u omeemoe Ha 3aoanusn 13—19 ucnonv3zyiime omaoenvHublil
aucm. 3anuwmiume cHA4a1a HoOmep 6blNOIHAEMO020 3a0anus (13, 14 u m. o.),
a 3amem noJjiHoe 000cHosanHoe peutenue u omeem. Omeemul 3anucwvléaiime
uémko u pazoopuueo.

13

14

15

16

a) Permire ypaBHeHue 4Sin2(x+7—ét) +2sin2x =1.

0) HaiinuTe Bce KOPHU 3TOr0 ypaBHEHUS, MPUHAJJICKAIINUE OTPE3KY [% 675} :

B ocHOBaHMU NpaBUIbHON YETHIPEXYTOabHON nupaMuabl MABCD nexxut KBaapar
ABCD co croponoit 8. IIpoTuBomnoioxkHbie O0KOBbIE pEOpa MUpPaMUILI TOMAPHO
neprneHaukyasipubl. Yepes cepenunnl pédoep MA u MB npoBeleHa MIOCKOCTh O,
napasiensHas peopy MC .

a) JlokaxuTe, YTO CeYEHUE TIUIOCKOCThIO o mnupamuabl MABC sBusercs
napajuie0rpaMMOM.

0) Haitaure nnomans ceuenus nupamuasl MABC TIOCKOCTBIO O .

2
3 2 18x " —x+4
Pemmte HepaBeHCTBO X~ — X ——431.
x_

JIBe OKpPY)KHOCTH KacaroTcs BHeEIHUM oOpa3zom B Touke C. Ilpsimas kacaetcs
MEHbIIIEH OKPYKHOCTH B TOUKEe A, a Ooybllied — B TOYKE B, OTIIMYHOU OT A.
[Ipsimass AC BTOpUYHO mepecekaeT OONBIIYI0 OKPYXKHOCTh B TOuke D, mpsmas
BC BTOPUYHO IEPECEKACT MEHBIIYIO OKPYKHOCTB B TOUKE F'.

a) Jokaxwure, uto npsimast AE mnapainensHa npsimoid BD.

0) Ilyctb L — ornmuunas ot D Touka mepeceueHus orpeska DE ¢ OGonbiieit
OKpyxHOCThIO. Haitnure EL, ecnu paguychl OKpYXKHOCTEN paBHbI 1 u 4.

© Crarl'pan 2018—2019 yu. r. [lybnukauus B MHTEpHETE WK MEYaTHBIX U3IaHUSIX O€3 MMCbMEHHOTO
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Maremaruka. 11 knacc. Bappuant MA10112 7

[lo Ou3Hec-maHy MNpeanoNaraeTcsi BJIOXKUTh B YETHIPEXJCTHUU MPOEKT IeJioe
yucino MIH pyoOneit. Ilo mrtoram Kaxaoro rojga MiaaHUPYETCS HOPUPOCT CPEICTB
BKiIaaunka Ha 10 % mo cpaBHEHHIO C HadaloM rojga. HauucineHHble TPOLEHTHI
OCTAlOTCS BIJIOKEHHBIMH B mpoekT. Kpome »TOro, cpasdy mnocie HaYHUCICHUU
MPOLICHTOB HYXHBI JOMOJHUTENbHBIC BIOXKEHU: Mo 10 MiH pyOnel B mepBbld U
BTOPOM TOABL, a TAKXE MO S5 MJIH B TPEeTUHW M 4YETBEPTHIM roabl. Haiinute
HAaUMEHBIINN pa3Mep MEPBOHAYATHHBIX BJIOKEHUMU, MPU KOTOPOM 00Ias cymma
CPEICTB BKJaJAUMKa K Hadaldy TPEThero rojga craneTt Ooibine 80 MIH, a K KOHIY
npoekta — Oosnbiie 100 mitH pyoei.

Haitnure Bce 3HaueHus a, IpU KOTOPBIX YPABHEHUE
2
2 4 2
(x +2x—a) =2x +2(2x—a)

MMeeT eIMHCTBEHHOE pelenue Ha orpeske [0;3].

[Tycts K (n) o603Ha4aeT CyMMy KBaparoB BceX IU(P HATYPATBHOTO YHCIA A.
a) CyIecTByeT I Takoe TpEX3HAYHOE Yucio n, uto K (n)=1877
0) CymiecTByer 1 Takoe TpEX3Ha4HOe Yucio 1, uto K (n) =1887

B) Kakoe HanMeHbIIee 3Hau€HE MOXKET IPUHUMATh Bbipaxenue 4K (n) —2n, eciu
n — TPEX3HAYHOE YU CIIO?
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